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Abstract
In this manuscript a different perspective on gravitational field has
been proposed, suggesting different features of gravity depending on
spacetime dimension, which can explain preventing the formation of
singularity inside blackholes and also suggest interpreting spin-1 fields
emerged in theories with dimensional reduction mechanism, as different
aspects of gravitational field.
1 Introduction
Uncovering mysterious feature of quantum gravity and also unification of all
fundamental interactions, which is not independent of the quest for a quan-
tum theory of gravity, have received a great deal of attention from physicists.
The persuit of these goals has been realized through some approaches with
different insights. One of the most prominent candidates is loop quantum
gravity(LQG)[1, 2] which makes attempts to quantize gravity introducing a
spin foam structure for spacetime without using a background spacetime. An-
other one is string theory[3, 4], with the aim of incorporating gravity with
other fundamental forces, based on the insights of Kaluza-Klein theory which
was one of the first attempts to create a unified field theory.
In this manuscript we have a proposal introducing a different feature of
gravitational field depending on spacetime dimension which can explain some
inconsistencies in the mentioned theories and also absence of singularity inside
blackholes.
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2 Dimensional reduction and emerging differ-
ent features of gravity
Although we live in a 4D-world, but we think that in this 4D-space, some
regions might be found with effectively less than four dimensions. As an ex-
ample, at the center of a blackhole we may find such places. On the other hand
some theoretical models possesses dimensional reduction mechanism, such as
Kaluza-Klein and ADS/CFT theories which we mention briefly their mecha-
nisms.
2.1 The Kaluza-Klein theory
In prototype Kaluza-Klein theory [9, 10], general relativity is extended to a five
dimensional spacetime. By compactification of one of the spatial dimensions,
an ordinary theory of gravity in four dimensions together with a Maxwellian
theory of electromagnetism can be achieved. However this theory encounters
some unsatisfactory features, spechially as far as matter dynamic is concered
such that deviation of electron mass and electric charge ratio from experi-
mental data is egregious and appearing electromagnetism force with the same
order of magnitude of gravity force can not be justified.
2.2 AdS/CFT correspondence
A somehow similar procedure can be seen in AdS/CFT correspondence[5,
6, 7, 8], which was discovered in the context of string theory and is called
gauge/gravity duality which relates a theory with gravity in a d dimensional
anti-de sitter space to a local field theory without gravity in a d−1 dimensional
space. As a basic AdS-CFT scenario one can refer to equivalence between a
gravitational theory in AdS5 × S
5 1 and a four-dimensional super Yang-Mills
theory. In the equivalence, fundamental coupling constant of the theory, string
coupling gs and the Yang-Mills coupling gYM , are related by g
2
YM
= 4pigs. The
duality states that information of quantum gravity in the five-dimensional
space can be recaptured by the Yang-Mills field on boundary of the space and
that is why the duality is referred to as a holographic duality.
2.3 Proposal
However these theories are considered in different frameworks and the emerged
fields after dimensional reduction are usually interpreted as completely new
1Five-dimensional Anti-de Sitter space times a compact five sphere
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fields, but by considering the similarity in the mentioned aspects of these
theories and the Yang-Mills coupling predicted by the theories, one might
conclude that the emerged fields can not describe fundamental interactions
except gravity. If one can postulate dependence of gravitational field spin on
spacetime dimension, these new fields can be interpreted as different features
of gravity. As we know spin of gravitational field is two. We propose that
it is just the case for four-dimensional space and in general might be half of
the spacetime dimension. This proposal provides possibility to explain some
precious physical features which will be explained in the following.
3 physical features
• Explanation for Yang-Mills coupling in the theories
with dimensional reduction
By considering Yang-Mills coupling predicted by Kaluza-Klein theory and the
gauge/gravity duality through dimensional reduction, we conclude that the
emerged spin-1 fields can not be considered as fields with physical interpreta-
tion, since in our 4D-world we have not experienced physical interactions due
to the existance of such fields.
According to our proposal, reduction from higher to lower dimensional
space is associated with emerging some different features of gravity and the
appeared spin-1 fields can be interpreted as gravitational fields such that ex-
istance of these fields can just be expected to examine in a two dimensional
space not in our 4D-world.
• Explanation for resolving blackhole singularity
Curvature singularity is predicted by Einstein’s general relativity for gravita-
tion. Such a prediction indicates that the geometrical description offered by
general relativity fails to give a consistent picture at spacetime singularities.
The spacetime sigularities must be resolved with a theory of gravity in which
blackhole singularity and Bigbang singularity are controlled by quantum ef-
fects [1, 11, 12, 13, 14].
Now consider a static blackhole. The shwarzschild metric, ds2 = −(1 −
2GM
r
)dt2 + (1− 2GM
r
)−1dr2 + r2dΩ2, describes the spacetime curvature around
the blackhole with a curvature singularity located at r = 0. As r → 0 one
obtains the metric independent of the angular coordinate Ω. So in this limit
we effectively have two dimensional spacetime and according to the proposal,
the spin of gravitational field might change to one, so gravitational force law
3
changes such that one might see a different aspect of gravity as a repulsive
force in the same order of magnitude of attractive force arising from the spin
2 field, therefore forming a singularity is prevented according to the proposal.2
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